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QUALITY UNIT, AND AGENCY ABBREVIATIONS

Multiply By To obtain

Length
inch (in.) 25.4 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer

Area
square mile (mi2) 2.590 square kilometer

Volume
gallon (gal) 3.785 liter
gallon (gal) 0.003785 cubic meter
million gallons (Mgal) 3,785 cubic meter

Flow
foot per day (ft/d) 0.3048 meter per day
foot squared per day (ft2/d) 0.09294 meter squared per day
cubic feet per second (ft3/s) 0.02832 cubic meter per second
gallon per minute (gal/min) 0.06308 liter per second
million gallons per day (Mgal/d) 0.04381 cubic meter per day
gallons per day (gal/d) 0.003785 cubic meter per day
inch per hour (in/hr) 25.4 millimeter per hour
inch per year (in/yr) 25.4 millimeter per year
inch per inch (in/in) 25.4 millimeter per millimeter
gallon per minute per foot [(gal/min)/ft] 0.2070 liter per second per meter

Abbreviated water-quality unit

microgram per liter (�g/L)

Agency Abbreviations

Puerto Rico Aqueduct and Sewer Authority (PRASA)
Puerto Rico Department of Natural and Environmental Resources (PRDNER)
U.S. Geological Survey (USGS)
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2.1.3  VEGA BAJA-TOA BAJA REGION

By Fernando Gómez-Gómez and Thalia D. Veve

2.1.3.A  Location and Major Geographic 
Features

The Vega Baja-Toa Baja coastal aquifer area 
extends across a 9-miles wide segment of the North 
Coast area (fig. 2.1.3.A-1). It is bounded to the north by 
the Atlantic Ocean, to the west by the Río Cibuco, to the 
east by the Río de La Plata, and to the south by a karst 
tableland (fig. 2.1.3.A-1).  Along the coast, sand dunes 
form an almost continuous ridge, except where the 
ridge has been breached by the Río Cibuco and Río de 
La Plata.  The coastal dune ridge has an average 
elevation of about 30 feet above mean sea level and 
reaches its maximum elevation of 65 feet at Dorado. 
The dune ridge is less than 2-miles wide, draining to the 
ocean along its northern slope and to the coastal plain 
along its southern slope.  The karst tableland is 
generally defined within the 170 feet topographic 
contour and is about     3-miles wide.  This tableland has 
become the principal area of urban development, and 
also contains the major highway connecting the San 
Juan metropolitan area to the western part of the island. 
High relief topography, dominated by numerous ridges 
and sinks typical of an immature karst, occurs south of 
the tableland.  The tableland is dissected to the east 
and west by northward flowing streams that form a well 
developed alluvial plain, extending inland as much as 6 
miles from the coast.  Little urban development has 
taken place within the alluvial plain except for a 0.25 mi2
urban area within the town limits of Toa Baja.  The 
municipio of Toa Baja, parts of suburban developments 
on the coastal plain, and parts of Vega Baja are within 
the flood plain of the Río Cibuco and Río de La Plata. 
The headwaters of both streams lie within the island's 
volcanic-rock interior (southern parts of the Vega Baja-
Toa Baja region) and have a combined drainage area of 
240 mi2 at the point where they enter the coastal aquifer 
areas.  Most of this drainage area is within the 
watershed of the 62-miles long Río de La Plata, which 
has its headwaters at an elevation of 2,960 feet.

2.1.3.B  Population and Estimated 
Ground-Water Use

In 1980, the combined population in the municipios 
of Dorado and Vega Alta was about 54,200 (U.S. 
Department of Commerce, 1982). In the 1990 Census 
(U.S. Department of Commerce, 1991), the population 
within these municipios was 65,318.  This represents an 
increase of 17 percent from 1980 to 1990.  In 1980, 38 
percent of the population in the municipios of Dorado 
and Vega Alta resided within the urban limits of both 
municipios.  The remainder of the population resided 
within suburban communities (table 2.1.3.B-1). 
According to the 1980 census, 97 percent of the 
housing units in the municipios of Dorado, Toa Baja, 
Toa Alta, Vega Baja, and Vega Alta (approximately 
14,800 houses) were served from public-water supply. 
However, only 38 percent of the housing units were 
served by public sewers.

Public-water supply within this geographic region is 
provided principally by ground water.  In 1983, there 
were 24 public-supply wells yielding 12 Mgal/d. 
Because the Vega Baja-Toa Baja coastal aquifer area 
public-water supply distribution system is 
interconnected to the east with the San Juan 
metropolitan area and to the west with Manatí, part of 
the well production could have been transferred outside 
the region.  In addition, during 1990 a major public-
supply distribution pipeline was completed that 
connected Dorado with the Enrique Ortega filtration 
plant.  This filtration plant is part of the San Juan 
Metropolitan area public-water supply and provides 
approximately 55 Mgal/d from Lago de La Plata.  Since 
1983, approximately seven public-water supply wells 
have been taken out of production, either as a result of 
contamination with organic chemicals (principally 
trichloroethylene and tetrachloroethylene) or saltwater 
encroachment.  The production lost from these wells 
has been offset by increasing withdrawals from, and the 

rehabilitation of, the remaining wells, as well as the 
construction of new wells.  Ground-water withdrawals of 
13 Mgal/d in 1991, from a total of 20 public-supply wells, 
is equal to that estimated for 1983.  Ground-water 
withdrawals for commercial, industrial, and agricultural 
use could represent less than 2.0 Mgal/d in 1991 
(Senén Guzmán-Ríos, U.S. Geological Survey, written 
communication, 1991; table 2.1.3.B-2).  This indicates 
that between 1983 and 1991 total withdrawals from the 
coastal aquifer area have remained essentially 
unchanged.  Ground-water withdrawals for irrigation of 
rice in the vicinity of the Río Cibuco, which accounted 
for approximately 3 Mgal/d in 1983, were discontinued 
in 1985.  The approximate location of wells in the Vega 
Baja-Toa Baja region is shown on figure 2.1.3.B-1.

Table 2.1.3.B-1  Population for the Vega Baja-Toa Baja region, Puerto Rico 
(U.S. Department of Commerce, 1982, table 1; U.S. Department of Commerce, 
1991, table 1)

1980  population 1990  population

MUNICIPIO TOTAL URBAN RURAL TOTAL

Aibonito 22,167 9,331 12,836 24,971

Barranquitas 21,639 3,618 18,021 25,605

Cayey 41,099 23,305 17,794 46,553

Ciales 16,211 3,582 12,629 18,084

Cidra 28,365 6,069 29,532 35,601

Corozal 28,221 5,889 22,332 33,095
1Dorado 25,511 10,203 15,308 30,759

Morovis 21,142 2,637 18,505 25,288

Naranjito 23,633 2,849 20,784 27,914

Toa Alta 31,910 4,427 27,483 44,101

Toa Baja 78,246 1,992 76,254 89,454
1Vega Alta 28,696 10,582 18,114 34,559

Vega Baja 47,115 18,233  28,882  55,997

Total 413,955 102,717 318,474 491,981
1 Municipio having geographic limits entirely within the limestone belt.

Table 2.1.3.B-2  Ground-water withdrawals during 
1987 in the Vega Baja-Toa Baja region, Puerto Rico
[Mgal/d, million gallons per day; <, less than]

Water-use category Ground-water 
withdrawals (Mgal/d)

Public-water supply 12.10

Irrigation <3.30

Industrial 1.00

Commercial 0.40

Agricultural 0.20

Domestic <0.05

Mining 0.50

Total <17.55
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Figure 2.1.3.A-1  Location and major geographic features in the Vega Baja-Toa Baja region, Puerto Rico.
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Figure 2.1.3.B-1  Approximate well locations in the Vega Baja-Toa Baja region, Puerto Rico.
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Figure 2.1.3.C-1  Generalized surficial geology in the Vega Baja-Toa Baja region, Puerto Rico.

2.1.3.C  Geologic Setting

Sedimentary rocks of Tertiary age underlie the 
coastal aquifer areas in the Vega Baja-Toa Baja region 
(fig. 2.1.3.C-1).  They are the San Sebastián Formation 
and Lares Limestone of Oligocene age; the 
Mucarabones Sand, the Río Indio Limestone, the 
Quebrada Arenas Limestone, the Miranda Sand 
Member, and the unnamed upper members of the Cibao 
Formation of Miocene to Oligocene age; and the Cibao 
Formation, Aguada Limestone, Aymamón Limestone, 
and Camuy Formation of Miocene age.  Following are 
brief summaries of the lithology of these geologic units 
arranged in order from oldest to youngest.

The San Sebastián Formation consists of a sandy 
carbonaceous clay, locally containing pebbles and 
cobbles of older volcanic rocks, and beds of 
fossiliferous-earth limestone.  Outcrops are mainly in the 
southeastern perimeter of the Cretaceous-Tertiary 
contact.

The Lares Limestone overlies the San Sebastián 
Formation and consists entirely of calcareous clay in the 
coastal aquifer areas of the Vega Baja-Toa Baja region. 
The Mucarabones Sand, overlying the Lares Limestone, 
is a cross-bedded fine- to medium-grained sand 
containing lenses of fossiliferous sandy limestone and 
sandy clay.  The Río Indio Limestone Member of the 
Cibao Formation overlies the Mucarabones Sand and 
consists of chalky fragmented limestone, weakly bedded 
to massive, and locally glauconitic.  The Quebrada 
Arenas Limestone Member of the Cibao Formation, 
overlying the Río Indio Limestone Member,  is a finely 
crystalline to dense limestone locally containing grains 
of quartz sand and abundant fossil molds.  Its main 
exposure is in the drainage basin of the Río Lajas.  The 
Miranda Sand Member of the Cibao Formation overlies 
the Quebrada Arenas Limestone Member and consists 
of angular to subangular fine- to coarse-grained quartz 
sand in a noncalcareous silty clay matrix.  Exposures 
near Vega Alta contain sand and gravel that grade 
upward into fossiliferous sand.  Only minor exposures 
of the Miranda Sand Member (less than 0.5 mi2) have 
been mapped and lie within the Río Lajas drainage 
basin.  The unnamed upper member of the Cibao 
Formation, overlying the Miranda Sand Member, is 
considered to be typical of the Cibao Formation 
lithology, consisting of beds of calcareous clay, earthy 
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limestone, and marl.  The Aguada Limestone overlies the 
unnamed upper member of the Cibao Formation and 
consists of hard calcarenite alternating with chalky and 
rubbly limestone.  The Aymamón Limestone, overlying 
the Aguada Limestone, is a very pure fossiliferous 
limestone, massive to thick bedded.  The Camuy 
Formation overlies the Aymamón Limestone and consists 
of chalk and limestone, commonly somewhat sandy and 
ferruginous.  The Camuy Formation is found in isolated 
outcrops near the coast of less than 0.25 mi2.

Unconsolidated deposits, regionally referred to as 
blanket sands, cover most flat areas throughout the 
outcrop areas of the Aguada and Aymamón Limestones. 
These deposits are thought to be of Quaternary to 
Tertiary age and to have an irregular thickness, typically 
not greater than 100 feet.  Along stream valleys, alluvial 
deposits known to be as much as 280 feet thick in the Río 
Cibuco drainage basin and as much as 100 feet thick 
near the Río de La Plata near Toa Baja, interfinger with 
swamp and marsh deposits of the coastal plain.  In the 
coastal plain area, between the Río Cibuco and Río de 
La Plata, the unconsolidated swamp and marsh deposits 
are typically less than 60 feet thick.  Along the edges of 
the coastal plain, Pleistocene age silica sand deposits 
form most of the ridge of the coastal terrace deposits. 
Silica sand deposits are also found as terrace deposits 
along the northern perimeter of the karst tableland. 
These deposits are locally mined for the manufacture of 
glass (Briggs, 1965).

2.1.3.D  Hydrogeology

Fresh ground water occurs within the carbonate 
rocks of Miocene and Oligocene age at areas generally 
inland of latitude 18°25'.  Seaward of this latitude, ground 
water occurs mainly as a lens of freshwater above 
saltwater.  Along a north-south line at approximately 
longitude 66°19', the depth to the bottom of this 
freshwater lens varies from about 300 feet at its inland 
point to about 100 feet at the coast (fig. 2.1.3.D-1).  Since 
1960, ground-water withdrawals from the coastal aquifer 
areas have increased significantly. In 1960, total 
withdrawals were estimated to be less than 2.6 Mgal/d. 
During 1991, ground-water withdrawals were estimated 
to be 15 Mgal/d.  About 95 percent of this amount was 
withdrawn within an area that has a transmissivity greater 
than 10,000 ft2/d (fig.    2.1.3.D-2).  Transmissivity is 
estimated to be as high as 150,000 ft2/d.

Figure 2.1.3.D-1  Approximate altitude of the bottom of the freshwater aquifer in the Vega Baja-Toa Baja region, Puerto Rico.
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Figure 2.1.3.D-2  Transmissivity estimates at selected wells and the regionalized aquifer transmissivity distribution as obtained through 
model calibration for the freshwater part of the coastal aquifer in the Vega Baja-Toa Baja region, Puerto Rico.

Ground water within the confined aquifer, consisting 
of the Lares Limestone and Mucarabones Sand Member 
of the Cibao Formation (Rodríguez-Martínez, 1991), 
flows beneath the karst tableland and coastal plain.  The 
total thickness of both units is unknown; however, the 
thickness of carbonate strata corresponding to the Lares 
Limestone penetrated by a test well near the coast 
(latitude 18°27'01", longitude 66°18'22") was 500 feet.  A 
preliminary estimate of the transmissivity of the confined 
aquifer is 1,000 ft2/d (Fernando Gómez-Gómez and 
Sigfredo Torres-González, U.S. Geological Survey, 
written communication, 1991).  Potential for ground-
water development from the artesian aquifer in this part 
of the Vega Baja-Toa Baja coastal aquifer area is limited 
by the depth at which freshwater is found (1,700 feet 
below land surface on the coastal plain north of Vega 
Alta), the lower quality of the ground water (dissolved-
solids concentrations greater than 500 mg/L), and the 
availability of freshwater from the coastal water-table 
aquifer (fig. 2.1.3.D-3).
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Figure 2.1.3.D-3  Approximate location of wells sampled for dissolved-solids concentration in the Vega Baja-Toa Baja region, Puerto Rico.
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2.1.3.E  Ground-Water Levels and 
Movement

Regional ground-water flow in the coastal water-
table upper aquifer is generally toward the ocean coast 
in the Vega Baja-Toa Baja region (fig. 2.1.3.E-1).  A 
smaller flow component, estimated at less than 3 ft3/s, 
discharges toward the Río Cibuco, Río Indio, and Río de 
La Plata (Gómez-Gómez and Torres-Sierra, 1988). 
Under pre-development conditions (prior to 1930), most 
aquifer discharge may have been to the Ciénaga Prieta. 
Aquifer discharge to this marsh was estimated, by use of 
a digital ground-water flow model, to be 15 ft3/s under 
pre-development conditions, and decreased to about 4 
ft3/s in 1985 (Gómez-Gómez and Torres-Sierra, 1988). 
Between 1960 and 1970, withdrawals increased from 
about 3 Mgal/d to about 13 Mgal/d.  During this same 
period, the potentiometric surface throughout the coastal 
plain could have declined by as much as 10 feet 
(Gómez-Gómez and Torres-Sierra, 1988).  Most of this 
drawdown could have resulted from increased aquifer 
withdrawals.  However, in about 1960, a drainage 
channel was dredged from Ciénaga Prieta to the Río 
Cibuco and part of the decline in the water table could 
have been caused by dewatering the marsh.

Regional ground-water flow in the confined lower 
aquifer is toward the east (Fernando Gómez-Gómez 
and Sigfredo Torres-González, U.S. Geological Survey, 
written communication, 1991).  The head in the lower 
aquifer was determined to be about 190 feet above 
mean sea level at a test well drilled about 0.5 miles east 
of Laguna Tortuguero, and about 10 feet above mean 
sea level at the possible regional discharge area located 
12 miles east of the Río de La Plata.

Rainfall recharge to the upper aquifer occurs 
throughout the outcrop areas of the carbonate units.  In 
1983, rainfall recharge constituted about 85 percent of 
total aquifer recharge (average of 7 inches of rainfall 
recharge per year), and seepage from the Río Cibuco 
contributed about 6 ft3/s (Gómez-Gómez and Torres-
Sierra, 1988).  Throughout the outcrop area of the lower 
aquifer, the estimated annual rainfall recharge rate is 
about 4 inches (Fernando Gómez-Gómez and Sigfredo 
Torres-González, U.S. Geological Survey, written 
communication, 1991).

Figure 2.1.3.E-1  Altitude of water-level surface and direction of ground-water flow during February 1983 in the Vega Baja-Toa Baja 
region, Puerto Rico.
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2.1.3.F  Soil Permeability

The dominant soil associations overlying the 
aquifers in this region are the Almirante-Espinosa-Vega 
Alta, Bayamón-Matanzas, Almirante-Vega Alta-
Matanzas, Rock outcrop-Tanamá-San Sebastián, 
Tanamá-Colinas-Soller, Tiburones-Palmar-Garrocha-
les, and the Toa-Coloso-Bajura (fig. 2.1.3.F-1).  Also 
present to a minor extent are the Algarrobo-Corozo-
Arecibo, Martín Peña-Saladar-Hydraquents, and the 
Pandura-Lirios.  These soil associations belong to the 
humid coastal plains category, except for the Pandura-
Lirios association, which is present in the humid 
uplands.

The Almirante-Espinosa-Vega Alta, Bayamón-
Matanzas, and the Almirante-Vega Alta-Matanzas soil 
associations are composed of deep, gently sloping to 
sloping, well drained and clayey soils (Acevedo, 1982, p. 
3; and Boccheciamp, 1978, p. 5).  The Almirante-
Espinosa-Vega Alta association is mainly located on 
limestone hills and on terraces along the coast.  The 
Bayamón-Matanzas soils overlie small valleys between 
limestone hills and on the coastal plains.  The Almirante-
Vega Alta-Matanzas association is located on terraces 
and alluvial fans of the coastal plain.  These soils formed 
mainly in clayey sediments of mixed origin and organic 
materials.  The soils that form the Rock Outcrop-
Tanamá-San Sebastián association, found in the 
uplands, are described as rock outcrop and shallow to 
deep, sloping to very steep, well drained, clayey soils 
(Acevedo, 1982, p. 4).  The Tanamá-Colinas-Soller 
association is composed of shallow to moderately deep, 
moderately-to very-steep, well drained soils of the humid 
mountainous areas (Boccheciamp, 1978, p. 5).  These 
soils are formed mainly in clayey materials weathered 
from the limestone.  The Tiburones-Palmar-Garrochales 
association is composed of deep, nearly level, poorly 
drained, acid mucky soils (Acevedo, 1982, p. 4) that 
overlie flats and depressional areas along the coast and 
form in organic material.  The Toa-Coloso-Bajura 
association is formed by deep, nearly level, well-to 
poorly-drained, loamy to clayey soils (Acevedo, 1982, p. 
4).

The Algarrobo-Corozo-Arecibo soil association is 
composed of deep, gently sloping, excessively drained 
and well drained, sandy soils (Acevedo, 1982, p. 3). 
The Pandura-Lirios soil association is composed of 
shallow to deep, moderately- to very-steep, well drained 
soils of the humid mountainous areas (Boccheciamp, 
1978, p. 4).  These soils formed in the residuum of 
granitic rock that is part of the San Lorenzo Batholith. 
The Martín Peña-Saladar-Hydraquents is composed of 
deep, nearly level, very-poorly drained soils in low 
depressions and lagoons of the coastal plain 
(Boccheciamp, 1978, p. 6).

In general, soil permeability ranges from 0.60 to 
2.00 in/hr throughout most of the Vega Baja-Toa Baja 
region.  Only the Algarrobo-Corozo-Arecibo, Tiburones-
Palmar-Garrochales, and Toa-Coloso-Bajura 
associations on the humid coastal plains and the Mabí-
Río Arriba and Moca-Perchas associations in the humid 
upland valleys have lower permeabilities, ranging from 
0.06 to 0.20 in/hr.  These associations coincide mainly 
with the alluvium deposits along the main rivers in the 
region.  All of the soil associations have very low 
available water capacities ranging from 0 to 0.25 in/in. 
Soil thicknesses range from 0 to 99 inches.  Table 
2.1.3.F-1 summarizes the information on thickness, 
permeability, and available water capacity for all the soil 
associations present in this drainage area including the 
ones not overlying the aquifers.

Table 2.1.3.F-1  Thickness, permeability, and available water capacity for the soil 
associations in the Vega Baja-Toa Baja region, Puerto Rico (Modified from Gierbolini, 1975)

Area and soil association Thickness 
(inches)

Permeability 
(inch per hour)

Available 
water capacity 
(inch per inch)

Humid Coastal Plains

Algarrobo-Corozo-Arecibo 0 to 99 0.06 to 0.20 0.02 to 0.20

Guerrero-Carrizales-Jobos 0 to 60 0.60 to 2.00 <0.04 to 0.20

Almirante-Espinosa-Vega Alta 0 to 70 0.60 to 2.00 0.06 to 0.20

Bayamón-Matanzas 0 to 65 0.60 to 2.00 0.10 to 0.20

Almirante-Vega Alta-Matanzas 0 to 70 0.60 to 2.00 0.06 to 0.20

Rock Outcrop-Tanamá-San Sebastián 0 to 55 0.60 to 2.00 0.00 to 0.20

Tanamá-Colinas-Soller 0 to 60 0.60 to 2.00 0.09 to 0.25

Martín Peña-Saladar-Hydraquents 0 to 63 0.60 to 2.00 0.12 to 0.20

Tiburones-Palmer-Garrochales 0 to 84 0.06 to 0.20 0.15 to 0.20

Swamps-Marshes  too variable to be estimated

Toa-Coloso-Bajura 0 to 60 0.06 to 0.20 0.15 to 0.20

Humid Upland Valleys

Mabí-Río Arriba 0 to 99 0.06 to 0.20 0.15 to 0.20

Moca-Perchas 0 to 60 0.06 to 0.20 0.15 to 0.24

Colinas-Naranjo-Juncal 0 to 60 0.60 to 2.00 0.09 to 0.20

Humid Uplands

Múcara-Caguabo 0 to 30 0.63 to 2.00 0.05 to 0.17

Múcara-Morado-Maragüez 0 to 60 0.60 to 2.00 0.05 to 0.17

Humatas-Naranjito-Consumo 0 to 60 0.60 to 2.00 0.10 to 0.18

Humatas-Los Guineos-Alonso 0 to 62 0.60 to 2.00 0.10 to 0.20

Pandura-Lirios 0 to 60 0.60 to 2.00 0.02 to 0.20

Semiarid Uplands

Descalabrado 0 to 17 0.60 to 2.00 0.10 to 0.20
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Figure 2.1.3.F-1  Soil associations and permeability in the Vega Baja-Toa Baja region, Puerto Rico.
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Product Name:   EXXSOL D40 FLUID
Revision Date:  28Aug2006
Page 1 of 10

______________________________________________________________________________________________________________________

MATERIAL SAFETY DATA SHEET
SECTION 1 PRODUCT AND COMPANY IDENTIFICATION

PRODUCT
Product Name:   EXXSOL D40 FLUID
Product Description:   Dearomatized Hydrocarbons
Product Code:  
Intended Use:   Solvent

COMPANY IDENTIFICATION
Supplier: EXXONMOBIL CHEMICAL COMPANY

P.O. BOX 3272 
HOUSTON, TX.  77253-3272     USA

24 Hour Health Emergency (800) 726-2015
Transportation Emergency Phone (800) 424-9300 CHEMTREC
Product Technical Information (281) 870-6000/Health & Medical (281) 870-6884
Supplier General Contact (281) 870-6000

SECTION 2 COMPOSITION / INFORMATION ON INGREDIENTS

Reportable Hazardous Substance(s) or Complex Substance(s)
Name CAS# Concentration*
DISTILLATES (PETROLEUM), HYDROTREATED LIGHT 64742-47-8 100%

* All concentrations are percent by weight unless material is a gas.  Gas concentrations are in percent by volume.

SECTION 3 HAZARDS IDENTIFICATION

This material is considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL PHYSICAL / CHEMICAL EFFECTS
Combustible.  Material can release vapors that readily form flammable mixtures.  Vapor accumulation could 

flash and/or explode if ignited.  Material can accumulate static charges which may cause an incendiary 
electrical discharge.

POTENTIAL HEALTH EFFECTS
Repeated exposure may cause skin dryness or cracking.  If swallowed, may be aspirated and cause lung 

damage.  May be irritating to the eyes, nose, throat, and lungs. 

NFPA Hazard ID: Health:    1 Flammability:   2 Reactivity:   0
HMIS Hazard ID: Health:    1 Flammability:   2 Reactivity:   0

NOTE: This material should not be used for any other purpose than the intended use in Section 1 without expert 
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary 
from person to person.  

SECTION 4 FIRST AID MEASURES
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INHALATION
Remove from further exposure.  For those providing assistance, avoid exposure to yourself or others.  Use 
adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek 
immediate medical assistance.  If breathing has stopped, assist ventilation with a mechanical device or use 
mouth-to-mouth resuscitation.

SKIN CONTACT
Wash contact areas with soap and water.  Remove contaminated clothing.  Launder contaminated clothing 
before reuse.

EYE CONTACT
Flush thoroughly with water.  If irritation occurs, get medical assistance.

INGESTION
Seek immediate medical attention.  Do not induce vomiting.

NOTE TO PHYSICIAN
If ingested, material may be aspirated into the lungs and cause chemical pneumonitis.  Treat appropriately.

SECTION 5 FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish 
flames.

Inappropriate Extinguishing Media: Straight Streams of Water 

FIRE FIGHTING
Fire Fighting Instructions: Evacuate area.  Prevent runoff from fire control or dilution from entering streams, 
sewers, or drinking water supply.  Firefighters should use standard protective equipment and in enclosed 
spaces, self-contained breathing apparatus (SCBA).  Use water spray to cool fire exposed surfaces and to 
protect personnel. 

Unusual Fire Hazards: Combustible.  Vapors are flammable and heavier than air.  Vapors may travel across 
the ground and reach remote ignition sources causing a flashback fire danger.  Hazardous material. Firefighters 
should consider protective equipment indicated in Section 8.

Hazardous Combustion Products:  Smoke, Fume, Oxides of carbon, Incomplete combustion products

FLAMMABILITY PROPERTIES 
Flash Point [Method]: >40C  (104F) [ ASTM D-56]
Flammable Limits (Approximate volume % in air):   LEL:  0.8     UEL: 5.6
Autoignition Temperature:   260°C  (500°F)

SECTION 6 ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable 
regulations. U.S. regulations require reporting releases of this material to the environment which exceed the 
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reportable quantity or oil spills which could reach any waterway including intermittent dry creeks.  The National 
Response Center can be reached at (800)424-8802.

PROTECTIVE MEASURES
Avoid contact with spilled material.  Warn or evacuate occupants in surrounding and downwind areas if required 
due to toxicity or flammability of the material.  See Section 5 for fire fighting information.  See Section 3 for 
Significant Hazards.  See Section 4 for First Aid Advice.  See Section 8 for Personal Protective Equipment.

SPILL MANAGEMENT
Land Spill: Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area).  Stop leak if 
you can do it without risk.  All equipment used when handling the product must be grounded.  Do not touch or 
walk through spilled material.  Prevent entry into waterways, sewer, basements or confined areas.  A vapor 
suppressing foam may be used to reduce vapors.  Use clean non-sparking tools to collect absorbed material.  
Absorb or cover with dry earth, sand or other non-combustible material and transfer to containers.  Large Spills:  
Water spray may reduce vapor; but may not prevent ignition in closed spaces.   Recover by pumping or with 
suitable absorbent.

Water Spill: Stop leak if you can do it without risk.  Eliminate sources of ignition.  Warn other shipping.   If the 
Flash Point exceeds the Ambient Temperature by 10 degrees C or more, use containment booms and remove 
from the surface by skimming or with suitable absorbents when conditions permit.  If the Flash Point does not 
exceed the Ambient Temperature by 10 degrees C or is less than the Ambient Temperature, use booms as a 
barrier to protect shorelines and allow the material to evaporate.  Seek the advice of a specialist before using 
dispersants.

Water spill and land spill recommendations are based on the most likely spill scenario for this material; 
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction 
and speed may greatly influence the appropriate action to be taken.  For this reason, local experts should be 
consulted.  Note:  Local regulations may prescribe or limit action to be taken. 

ENVIRONMENTAL PRECAUTIONS
Large Spills:  Dike far ahead of liquid spill for later recovery and disposal.  Prevent entry into waterways, 
sewers, basements or confined areas.

SECTION 7 HANDLING AND STORAGE

HANDLING
Avoid contact with skin.  Use proper bonding and/or grounding procedures. Prevent small spills and leakage to 
avoid slip hazard.   Material can accumulate static charges which may cause an electrical spark (ignition 
source).

Loading/Unloading Temperature:     [Ambient ]

Transport Temperature:     [Ambient ] 
Transport Pressure:     [Ambient ]

Static Accumulator:  This material is a static accumulator.

STORAGE
Keep container closed. Handle containers with care. Open slowly in order to control possible pressure release.  
Store in a cool, well-ventilated area.  Storage containers should be grounded and bonded.  Drums must be 
grounded and bonded and equipped with self-closing valves, pressure vacuum bungs and flame arresters.
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Storage Temperature:       [Ambient ]
Storage Pressure:     [Ambient ]

Suitable Containers/Packing:  Railcars; Drums; Barges; Tank Trucks
Suitable Materials and Coatings:  Carbon Steel; Stainless Steel; Polyethylene; Polypropylene; Teflon 
Unsuitable Materials and Coatings:  Natural Rubber; Butyl Rubber; Ethylene-proplyene-diene monomer 
(EPDM); Polystyrene   

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

Exposure limits/standards (Note: Exposure limits are not additive)

Source Form Limit / Standard Note Source
DISTILLATES (PETROLEUM), 
HYDROTREATED LIGHT

Vapor. RCP -
TWA

197 ppm 1200 
mg/m3

Total
Hydrocarbons

ExxonMobil

NOTE: Limits/standards shown for guidance only.  Follow applicable regulations.

ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions.  
Control measures to consider:

Adequate ventilation should be provided so that exposure limits are not exceeded.  Use explosion-
proof ventilation equipment.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications, 
handling practices, concentration and ventilation.  Information on the selection of protective equipment for use 
with this material, as provided below, is based upon intended, normal usage.  

Respiratory Protection:  If engineering controls do not maintain airborne contaminant concentrations at a 
level which is adequate to protect worker health, an approved respirator may be appropriate.  Respirator 
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of 
respirators to be considered for this material include: 

Half-face filter respirator

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.  
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate, 
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection:  Any specific glove information provided is based on published literature and glove 
manufacturer data. Work conditions can greatly effect glove durability; inspect and replace worn or damaged 
gloves. The types of gloves to be considered for this material include: 

If prolonged or repeated contact is likely, chemical resistant gloves are recommended.  If contact with 
forearms is likely, wear gauntlet style gloves.
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Eye Protection:  If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection:   Any specific clothing information provided is based on published literature or 
manufacturer data.  The types of clothing to be considered for this material include:

If prolonged or repeated contact is likely, chemical, and oil resistant clothing is recommended.

Specific Hygiene Measures:  Always observe good personal hygiene measures, such as washing after 
handling the material and before eating, drinking, and/or smoking.  Routinely wash work clothing and protective 
equipment to remove contaminants.  Discard contaminated clothing and footwear that cannot be cleaned. 
Practice good housekeeping.

ENVIRONMENTAL CONTROLS
See Sections  6,  7, 12, 13.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

Typical physical and chemical properties are given below.   Consult the Supplier in Section 1 for additional 
data.

GENERAL INFORMATION
Physical State:   Liquid
Form:   Clear
Color: Colorless
Odor: Mild Petroleum/Solvent
Odor Threshold:  N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at 15.6 C ):    0.776  
Density:  777 kg/m³ (6.48 lbs/gal, 0.78 kg/dm³)
Flash Point [Method]:    >40C  (104F) [ ASTM D-56]
Flammable Limits (Approximate volume % in air):   LEL:  0.8     UEL: 5.6  
Autoignition Temperature:   260°C  (500°F)
Boiling Point / Range:    161C (322F) -  198C  (388F)
Vapor Density (Air = 1):    4.9 at 101 kPa
Vapor Pressure:    0.27 kPa (2.03 mm Hg) at 20 C
Evaporation Rate (n-butyl acetate = 1):    0.18
pH: N/A
Log Pow (n-Octanol/Water Partition Coefficient):  N/D
Solubility in Water:  Negligible
Viscosity:  1.09 cSt  (1.09 mm2/sec ) at 40 C  |  1.3 cSt  (1.3 mm2/sec) at 25C
Oxidizing Properties:  See Sections 3, 15, 16.

OTHER INFORMATION
Freezing Point:  <-75°C  (-103°F)
Melting Point:  N/D
Pour Point:      -57°C  (-71°F)
Molecular Weight:    143
Hygroscopic:  No
Coefficient of Thermal Expansion:   0.00077 V/VDEGC  
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SECTION 10 STABILITY AND REACTIVITY 

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID: Avoid heat, sparks, open flames and other ignition sources.

MATERIALS TO AVOID:   Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Material does not decompose at ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

SECTION 11 TOXICOLOGICAL INFORMATION

ACUTE TOXICITY
Route of Exposure Conclusion / Remarks

Inhalation
Toxicity: Data available. Minimally Toxic. Based on test data for structurally similar 

materials.
Irritation: Data available. Negligible hazard at ambient/normal handling temperatures. 

Based on test data for structurally similar materials.

Ingestion
Toxicity: LD50 > 15000 mg/kg Minimally Toxic. Based on test data for structurally similar 

materials.

Skin
Toxicity: LD50 > 3160 mg/kg Minimally Toxic. Based on test data for structurally similar 

materials.
Irritation: Data available. Mildly irritating to skin with prolonged exposure. Based on test data 

for structurally similar materials.

Eye
Irritation: Data available. May cause mild, short-lasting discomfort to eyes. Based on test 

data for structurally similar materials.

CHRONIC/OTHER EFFECTS
             For the product itself:

Vapor/aerosol concentrations above recommended exposure levels are irritating to the eyes and respiratory 
tract, may cause headaches, dizziness, anesthesia, drowsiness, unconsciousness and other central nervous 
system effects including death.
Prolonged and/or repeated skin contact with low viscosity materials may defat the skin resulting in possible 
irritation and dermatitis.
Small amounts of liquid aspirated into the lungs during ingestion or from vomiting may cause chemical 
pneumonitis or pulmonary edema.

Additional information is available by request.

The following ingredients are cited on the lists below:  None.

--REGULATORY LISTS SEARCHED--
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1 = NTP CARC 3 = IARC 1 5 = IARC 2B
2 = NTP SUS 4 = IARC 2A 6 = OSHA CARC

SECTION 12 ECOLOGICAL INFORMATION

The information given is based on data available for the material, the components of the material, and similar materials.

ECOTOXICITY  
             Material -- Not expected to be harmful to aquatic organisms. 
             Material -- Not expected to demonstrate chronic toxicity to aquatic organisms.

PERSISTENCE AND DEGRADABILITY
Biodegradation:
             Material -- Expected to be readily biodegradable.
Hydrolysis:
             Material -- Transformation due to hydrolysis not expected to be significant.
Photolysis:
             Material -- Transformation due to photolysis not expected to be significant.
Atmospheric Oxidation:
             Material -- Expected to degrade rapidly in air

OTHER ECOLOGICAL INFORMATION
VOC (EPA Method 24):  6.476 lbs/gal

SECTION 13 DISPOSAL CONSIDERATIONS

Disposal recommendations based on material as supplied.  Disposal must be in accordance with current applicable 
laws and regulations, and material characteristics at time of disposal. 

DISPOSAL RECOMMENDATIONS
Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised 

incineration at very high temperatures to prevent formation of undesirable combustion products. 

REGULATORY DISPOSAL INFORMATION
RCRA Information: Disposal of unused product may be subject to RCRA regulations (40 CFR 261).  Disposal 

of the used product may also be regulated due to ignitability, corrosivity, reactivity or toxicity as determined by 
the Toxicity Characteristic Leaching Procedure (TCLP).  Potential RCRA characteristics:  IGNITABILITY.

Empty Container Warning PRECAUTIONARY LABEL TEXT:  Empty containers may retain residue and can be 
dangerous.  DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH 
CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY 
MAY EXPLODE AND CAUSE INJURY OR DEATH.  Do not attempt to refill or clean container since residue is difficult 
to remove.  Empty drums should be completely drained, properly bunged and promptly returned to a drum 
reconditioner.  All containers should be disposed of in an environmentally safe manner and in accordance with 
governmental regulations.

SECTION 14 TRANSPORT INFORMATION
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LAND (DOT)

Proper Shipping Name:  PETROLEUM DISTILLATES, N.O.S. 
Hazard Class & Division:    COMBUSTIBLE LIQUID
ID Number: 1268
Packing Group:  III
ERG Number:    128
Label(s):   NONE
Transport Document Name:   PETROLEUM DISTILLATES, N.O.S., COMBUSTIBLE LIQUID, UN1268, PG III

Footnote:  The flash point of this material is greater than 100 F.  Regulatory classification of this material varies.  
DOT: Flammable liquid or combustible liquid.  OSHA: Combustible liquid.  IATA/IMO: Flammable liquid.  This 
material is not regulated under 49 CFR in a container of 119 gallon capacity or less when transported solely by 
land, as long as the material is not a hazardous waste, a marine pollutant, or specifically listed as a hazardous 
substance.

LAND (TDG)
Proper Shipping Name:  PETROLEUM DISTILLATES, N.O.S.
Hazard Class & Division:  3
UN Number: 1268
Packing Group:  III

SEA (IMDG)
Proper Shipping Name:  PETROLEUM DISTILLATES, N.O.S.
Hazard Class & Division:   3
EMS Number:  F-E, S-E
UN Number: 1268
Packing Group:  III
Label(s):  3
Transport Document Name:     PETROLEUM DISTILLATES, N.O.S., 3, UN1268, PG III, (40°C c.c.)

AIR (IATA)
Proper Shipping Name:  PETROLEUM DISTILLATES, N.O.S.
Hazard Class & Division:  3
UN Number: 1268
Packing Group:  III
Label(s):  3
Transport Document Name:   PETROLEUM DISTILLATES, N.O.S., 3, UN1268, PG III

SECTION 15 REGULATORY INFORMATION

OSHA HAZARD COMMUNICATION STANDARD:  When used for its intended purpose, this material is classified as 
hazardous in accordance with OSHA 29CFR 1910.1200.

NATIONAL CHEMICAL INVENTORY LISTING:  AICS, IECSC, DSL, EINECS, ENCS, KECI, PICCS, TSCA

EPCRA:  This material contains no extremely hazardous substances.

SARA (311/312) REPORTABLE HAZARD CATEGORIES:  Fire.

SARA (313) TOXIC RELEASE INVENTORY:  This material contains no chemicals subject to the supplier notification 
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requirements of the SARA 313 Toxic Release Program.

The Following Ingredients are Cited on the Lists Below:*  None.

--REGULATORY LISTS SEARCHED--
1 = ACGIH ALL 6 = TSCA 5a2 11 = CA P65 REPRO 16 = MN RTK
2 = ACGIH A1 7 = TSCA 5e 12 = CA RTK 17 = NJ RTK

3 = ACGIH A2 8 = TSCA 6 13 = IL RTK 18 = PA RTK
4 = OSHA Z 9 = TSCA 12b 14 = LA RTK 19 = RI RTK
5 = TSCA 4 10 = CA P65 CARC 15 = MI 293

Code key: CARC=Carcinogen; REPRO=Reproductive

* EPA recently added new chemical substances to its TSCA Section 4 test rules.  Please contact the supplier to confirm 
whether the ingredients in this product currently appear on a TSCA 4 or TSCA 12b list.

SECTION 16 OTHER INFORMATION
N/D = Not determined, N/A = Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
No revision information is available.   
-----------------------------------------------------------------------------------------------------------------------------------------------------
PRECAUTIONARY LABEL TEXT:  
Contains: DISTILLATES (PETROLEUM), HYDROTREATED LIGHT
CAUTION!
HEALTH HAZARDS
Repeated exposure may cause skin dryness or cracking.  If swallowed, may be aspirated and cause lung damage. 
PHYSICAL HAZARDS
Combustible. Material can accumulate static charges which may cause an incendiary electrical discharge.

PRECAUTIONS
Avoid contact with skin.  Use proper bonding and/or grounding procedures.

FIRST AID
Inhalation:  Remove from further exposure.  For those providing assistance, avoid exposure to yourself or others.  Use 
adequate respiratory protection.  If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek immediate 
medical assistance.  If breathing has stopped, assist ventilation with a mechanical device or use mouth-to-mouth 
resuscitation.

Eye: Flush thoroughly with water.  If irritation occurs, get medical assistance.

Oral: Seek immediate medical attention.  Do not induce vomiting.

Skin: Wash contact areas with soap and water.  Remove contaminated clothing.  Launder contaminated clothing 
before reuse.

FIRE FIGHTING MEDIA 
Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish flames.

SPILL/LEAK
Land Spill:  Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area).  Stop leak if you 
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can do it without risk.  Prevent entry into waterways, sewer, basements or confined areas.  A vapor suppressing foam 
may be used to reduce vapors.  Absorb or cover with dry earth, sand or other non-combustible material and transfer to 
containers.  Recover by pumping or with suitable absorbent.

Water Spill:  Stop leak if you can do it without risk.  Eliminate sources of ignition.  Warn other shipping.   If the Flash 
Point exceeds the Ambient Temperature by 10 degrees C or more, use containment booms and remove from the 
surface by skimming or with suitable absorbents when conditions permit.  If the Flash Point does not exceed the 
Ambient Temperature by 10 degrees C or is less than the Ambient Temperature, use booms as a barrier to protect 
shorelines and allow the material to evaporate.  Seek the advice of a specialist before using dispersants. 
-----------------------------------------------------------------------------------------------------------------------------------------------------
The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate 
and reliable as of the date issued.  You can contact ExxonMobil to insure that this document is the most current 
available from ExxonMobil.  The information and recommendations are offered for the user's consideration and 
examination.  It is the user's responsibility to satisfy itself that the product is suitable for the intended use.  If buyer 
repackages this product, it is the user's responsibility to insure proper health, safety and other necessary information is 
included with and/or on the container.  Appropriate warnings and safe-handling procedures should be provided to 
handlers and users.  Alteration of this document is strictly prohibited.  Except to the extent required by law, re-
publication or retransmission of this document, in whole or in part, is not permitted.  The term, "ExxonMobil" is used for 
convenience, and may include any one or more of ExxonMobil Chemical Company, Exxon Mobil Corporation, or any 
affiliates in which they directly or indirectly hold any interest.

-----------------------------------------------------------------------------------------------------------------------------------------------------

Internal Use Only
MHC:  1A, 0, 0, 0, 2, 0

DGN:  4400210HUS  (1007646)
-----------------------------------------------------------------------------------------------------------------------------------------------------
Copyright 2002 Exxon Mobil Corporation, All rights reserved
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Photo Documentation 
Laundry Espinosa 

Preliminary Assessment/Site Inspection (PA/SI) Sampling 
May 17, 2011 

 

 
 

Photo No. 1312‐517‐01: Geoprobe® drilling at Borehole S05, looking southeast.   
 

 

 
 

Photo No. 1312‐517‐02: Preventative maintenance on Geoprobe®  using compressed nitrogen.   
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Photo Documentation 
Laundry Espinosa 
PA/SI Sampling 
May 17, 2011 

 

 
 

Photo No. 1312‐517‐03: Volatile Organic Compound (VOC) screening using miniRAE photoionization 
detector (PID) and soil logging operations from Borehole S05, depth: 15‐20 feet. 

 

 
 

Photo No. 1312‐517‐04: Red fatty‐clay from Borehole S05, depth: 40‐45 feet.   
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Photo Documentation 
Laundry Espinosa 
PA/SI Sampling 
May 17, 2011 

 

 
 

Photo No. 1312‐517‐05: Geoprobe® at Borehole S04, looking northeast.   
 

 
 

Photo No. 1312‐517‐06:  Collection of rinsate blank (1312‐RIN01) from Geoprobe® cutting shoe.   
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Photo Documentation 
Laundry Espinosa 
PA/SI Sampling 
May 17, 2011 

 

 
 

Photo No. 1312‐517‐07: Three attempts at boring location S04.  Borehole at top of photo (southern 
hole) reached a terminal depth of 40 feet. 

   
 

 
 

Photo No. 1312‐517‐08: Decontaminating coring barrel using pressure washer.   
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Photo Documentation 
Laundry Espinosa 
PA/SI Sampling 
May 17, 2011 

 

  
 

Photo No. 1312‐517‐09: Geoprobe® at Borehole S03, looking southwest. 
 
 
 

 
 

Photo No. 1312‐517‐10: Geoprobe® at Borehole S01, looking north. 
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Photo Documentation 
Laundry Espinosa 
PA/SI Sampling 
May 17, 2011 

 

 
 

Photo No. 1312‐517‐11: Collecting headspace reading using miniRAE PID from Borehole S01, depth: 
11.75‐12 feet.   

 

 
 

Photo No. 1312‐517‐12: Geoprobe® at Borehole S02, looking northeast.   

17



 
 
 

 
 

Photo Documentation 
Laundry Espinosa 
PA/SI Sampling 
May 17, 2011 

 
 
 

 
 

Photo No. 1312‐517‐13: Macrocore barrel from Borehole S01, 25‐30 foot depth.  Acetate sleeve and soil 
jammed in barrel and cutting shoe from dense clays.   
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Laundry Espinosa
4‐Mile Groundwater Population

Distance Ring System Name
Total System 
Production*

Total System 
Population Well Name Source Capacity Contribution to System (%) Apportioned Population

0‐0.25 mile  ‐   ‐   ‐  None Identified  ‐   ‐   ‐ 

0.25‐0.50 mile  ‐   ‐   ‐  None Identified  ‐   ‐   ‐ 

0.50‐1 mile  ‐   ‐   ‐  None Identified  ‐   ‐   ‐ 

Maguayo 2 300 GPM 2.5 1,172
Maguayo 3 600 GPM 5.1 2,390
Maguayo 4 600 GPM 5.1 2,390
Maguayo 5  900 GPM 7.7 3,609

Vivoni Unknown 1,728  Vivono  ‐   ‐  1,728

Total for 1‐2

9,561

Maguayo 6 680 GPM 5.8 2,718
Maguayo 7 1,200 GPM 10.3 4,827

Dorado Urbano 4,671 GPM 29,998 Santa Rosa 1,050 GPM 22.5 8,304
Total for 2 ‐ 3

15,849

Sabana Hoyos 1 ‐ ‐ 2,381
 Sabana Hoyos 2   ‐   ‐  2,381

  Total for 3 ‐ 4
4,762

GPM = Gallons per minute.

3‐4 miles

2‐3 miles
11,705 GPM

1‐2 miles

Maguayo 11,705 GPM

Sabana Hoyos ‐ 9,524

46,864

Maguayo 46,864
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I:\WO\START3\1312\43228 
 

On-Site Personnel (continued): 
 
Vincent DelloRusso WESTON    Site Geologist, Driller Oversight, 

Sampler 
 
Michele Capriglione WESTON    Field Screening, Sampler, Health and 

Safety Officer  
 
Dan Carlson  WESTON   Sample Management Officer  

 
Simone Ojada  On-Site Environmental Geoprobe™ Operator/Crew Chief 
 
Gabriel Ojada  On-Site Environmental Assistant Geoprobe™ Operator 
 
Juan Carlos Abril On-Site Environmental Decon, Support Staff 
 
Luis Lugo  On-Site Environmental Decon, Support Staff 
 

 
 
7. Additional Comments: 
 
On May 17, 2011, WESTON personnel collected surface soil and subsurface soil samples from 
the Laundry Espinosa site.  Six surface soil samples (including one environmental duplicate 
sample), and ten subsurface soil samples were collected from five boreholes advanced 
throughout the site using Geoprobe™ direct-push technology.  Groundwater was not 
encountered at any of the five borehole locations; therefore, proposed groundwater samples were 
not collected.   
  
Soil samples were collected using En Core™ dedicated sampling devices.  The depths of the soil 
samples submitted for laboratory analysis were chosen based on the results of field screening 
analysis using a photoionization detector (PID).  If no PID readings above background were 
noted, soil sample depths were chosen based on visual observation or from arbitrary depths (e.g., 
surface, borehole mid-point, and borehole bottom, or above refusal, or groundwater).  Soil cores 
were kept on ice pending PID field screening results.     
 
One rinsate blank was collected to demonstrate adequate decontamination of non-dedicated 
sampling equipment.   
 
WESTON logged all Geoprobe™ borehole locations electronically using GPS equipment and 
performed post-processing differential correction of the GPS data in accordance with the EPA 
Region 2 GPS Standard Operating Procedures.  The processed GPS data for the soil samples 
have been transferred to the Sample Location Map (Figure 2) using Geographic Information 
Systems (GIS). 
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FIGURE #:DATE:CLIENT NAME:

PROJECT:
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R

Edwards Dry Cleaners Toa Baja

EPA 6/1/2011 2

Sample Location Map
Laundry Espinosa

Dorado, PR 

SOURCE:  
1.  United States Army Corps of Engineers, 18066-d3_11, 
     February 17, 2008. http://edcsns17.cr.usgs.gov/EarthExplorer/
2.  Weston Solutions, Inc.  Region 5 Superfund Technical 
     Assessment and Response Team.  Site Logbook 
     No. 1312-4E-AMKA, TDD No. S05-0013-1012-023. May 17, 2011.
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You are here: EPA Home Envirofacts Multisystem County FIPS Code Listing

State FIPS Code
State Abbreviation FIPS Code State Name
PR 72 PUERTO RICO

County FIPS Codes
County Name FIPS Code

ADJUNTAS 001
AGUADA 003
AGUADILLA 005
AGUAS BUENAS 007
AIBONITO 009
ANASCO 011
ARECIBO 013
ARROYO 015
BARCELONETA 017
BARRANQUITAS 019
BAYAMON 021
CABO ROJO 023
CAGUAS 025
CAMUY 027
CANOVANAS 029
CAROLINA 031
CATANO 033
CAYEY 035
CEIBA 037
CIALES 039
CIDRA 041
COAMO 043
COMERIO 045
COROZAL 047
CULEBRA 049
DORADO 051
FAJARDO 053
FLORIDA 054
GUANICA 055
GUAYAMA 057

Envirofacts Multisystem

http://www.epa.gov/enviro/html/codes/pr.html
Last updated on Friday, April 10, 2009

EPA | Envirofacts | County FIPS Code Listing http://www.epa.gov/enviro/html/codes/pr.html

1 of 3 7/19/2011 12:47 PM
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GUAYANILLA 059
GUAYNABO 061
GURABO 063
HATILLO 065
HORMIGUEROS 067
HUMACAO 069
ISABELA 071
JAYUYA 073
JUANA DIAZ 075
JUNCOS 077
LAJAS 079
LARES 081
LAS MARIAS 083
LAS PIEDRAS 085
LOIZA 087
LUQUILLO 089
MANATI 091
MARICAO 093
MAUNABO 095
MAYAGUEZ 097
MOCA 099
MOROVIS 101
NAGUABO 103
NARANJITO 105
OROCOVIS 107
PATILLAS 109
PENUELAS 111
PONCE 113
QUEBRADILLAS 115
RINCON 117
RIO GRANDE 119
SABANA GRANDE 121
SALINAS 123
SAN GERMAN 125
SAN JUAN 127
SAN LORENZO 129
SAN SEBASTIAN 131
SANTA ISABEL 133
TOA ALTA 135
TOA BAJA 137
TRUJILLO ALTO 139
UTUADO 141
VEGA ALTA 143
VEGA BAJA 145
VIEQUES 147
VILLALBA 149
YABUCOA 151

EPA | Envirofacts | County FIPS Code Listing http://www.epa.gov/enviro/html/codes/pr.html
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YAUCO 153

 

EPA | Envirofacts | County FIPS Code Listing http://www.epa.gov/enviro/html/codes/pr.html
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Product Catalog | Map Search | Quick Order | Digital Post Office | Help    Log on

   Home > Quick Order > Quick Order Search Results 

Quick Order Search Results
 

Check the products that you would like to view or buy.

 

Map Panel Search Results 

 Map Item ID Description Effective 
Date

Show 
LOMC View Buy                       

   

72000C0320J PUERTO RICO AND MUNICIPALITIES 11/18/2009      

FEMA.gov | Accessibility | Privacy Policy | FAQ | Site Help | Site Index | Contact Us  

FEMA Map Service Center, P.O. Box 1038 Jessup, Maryland 20794-1038 Phone: (877) 336-2627 
Adobe Acrobat Reader required to view certain documents. Click here to download. 

       FEMA Map Service Center - Quick Order Search Results

7/21/2011http://msc.fema.gov/webapp/wcs/stores/servlet/QuickOrderResultView
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Product Catalog | Map Search | Quick Order | Digital Post Office | Help  Log on

   Home > FEMA Flood Zone Designations 

Definitions of FEMA Flood Zone Designations  

Flood zones are geographic areas that the FEMA has defined according to varying levels of flood risk.   These zones are depicted on a 
community's Flood Insurance Rate Map (FIRM) or Flood Hazard Boundary Map.   Each zone reflects the severity or type of flooding in the 
area. 

Moderate to Low Risk Areas 
In communities that participate in the NFIP, flood insurance is available to all property owners and renters in these zones: 

ZONE DESCRIPTION 

B and X (shaded) 

Area of moderate flood hazard, usually the area between the limits of the 100-year and 500-year floods. B Zones 
are also used to designate base floodplains of lesser hazards, such as areas protected by levees from 100-year 
flood, or shallow flooding areas with average depths of less than one foot or drainage areas less than 1 square 
mile. 

C and X (unshaded) 
Area of minimal flood hazard, usually depicted on FIRMs as above the 500-year flood level. Zone C may have 
ponding and local drainage problems that don't warrant a detailed study or designation as base floodplain. Zone 
X is the area determined to be outside the 500-year flood and protected by levee from 100-year flood. 

High Risk Areas 
In communities that participate in the NFIP, mandatory flood insurance purchase requirements apply to all of these zones: 

ZONE DESCRIPTION 

A
Areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of a 30-year mortgage. 
Because detailed analyses are not performed for such areas; no depths or base flood elevations are shown 
within these zones. 

AE The base floodplain where base flood elevations are provided. AE Zones are now used on new format FIRMs 
instead of A1-A30 Zones. 

A1-30 These are known as numbered A Zones (e.g., A7 or A14). This is the base floodplain where the FIRM shows a 
BFE (old format). 

AH
Areas with a 1% annual chance of shallow flooding, usually in the form of a pond, with an average depth ranging 
from 1 to 3 feet. These areas have a 26% chance of flooding over the life of a 30-year mortgage. Base flood 
elevations derived from detailed analyses are shown at selected intervals within these zones. 

AO 

River or stream flood hazard areas, and areas with a 1% or greater chance of shallow flooding each year, usually 
in the form of sheet flow, with an average depth ranging from 1 to 3 feet. These areas have a 26% chance of 
flooding over the life of a 30-year mortgage. Average flood depths derived from detailed analyses are shown 
within these zones. 

AR

Areas with a temporarily increased flood risk due to the building or restoration of a flood control system (such as 
a levee or a dam). Mandatory flood insurance purchase requirements will apply, but rates will not exceed the 
rates for unnumbered A zones if the structure is built or restored in compliance with Zone AR floodplain 
management regulations. 

A99 
Areas with a 1% annual chance of flooding that will be protected by a Federal flood control system where 
construction has reached specified legal requirements. No depths or base flood elevations are shown within 
these zones. 

High Risk - Coastal Areas 
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In communities that participate in the NFIP, mandatory flood insurance purchase requirements apply to all of these zones: 

ZONE DESCRIPTION 

V
Coastal areas with a 1% or greater chance of flooding and an additional hazard associated with storm waves. 
These areas have a 26% chance of flooding over the life of a 30-year mortgage. No base flood elevations are 
shown within these zones. 

VE, V1 - 30 
Coastal areas with a 1% or greater chance of flooding and an additional hazard associated with storm waves. 
These areas have a 26% chance of flooding over the life of a 30-year mortgage. Base flood elevations derived 
from detailed analyses are shown at selected intervals within these zones. 

Undetermined Risk Areas 

ZONE DESCRIPTION 

D Areas with possible but undetermined flood hazards. No flood hazard analysis has been conducted. Flood 
insurance rates are commensurate with the uncertainty of the flood risk. 
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